From a histological study of the lesions which develop in the vessels of the human pituitary gland during the first two days after the onset of post-partum necrosis of the anterior lobe, it is concluded that the primary vascular disturbance is a spasm involving the arteries which supply the anterior lobe and the stalk. This arrests the portal blood supply and also the direct arterial blood supply to the lobe, but permits a slight circulation to continue in the stalk. If the spasm is relieved within about an hour the
parenchyma suffers only a transient functional damage. If it continues for several hours all the tissues in the anterior lobe are killed and, when blood finally attempts to flow into the dead vessels, stasis and thrombosis occurs. This thrombosis is a secondary phenomenon and is not the cause of the necrosis. Variations in the extent and the duration of the spasm account for the variations in the size of the necrosis; in about half the cases the lesion involves 97 to 99 per cent of the anterior lobe, but the pars tuberalis and a small amount of the pars interloralis always survive. The arterial spasm is certainly related to a severe general circulatory collapse at the time of delivery, but the reason for its very specific localisation to the anterior lobe of the pituitary gland remains obscure.
In previous papers (Sheehan 1937 (Sheehan , 1948 accounts have been given of the mor¬ phological changes which are seen in post-partum necrosis of the anterior lobe of the pituitary gland during the first two weeks after its onset. The relevant literature was reviewed in those papers, but several further reports have been published since then (Louw 1947; Destro 1953; McKay et al. 1953; Baker et al. 1953; Pliess 1955; Vandervort et al. 1955; Bardos 8c Pontuch 1956; Frangenheim 1956; Liebegott 1957; Mariuzzi 1958; Dyson 1959; Pascoe 8c McGuiness 1959; Tisne et al. 1959; Wells et al. 1960 ). The present paper is concerned essentially with the local vascular disturbances which give rise to the ischaemic necrosis, but as a necessary introduction two basic subjects will be considered first: the blood supply of the normal pituitary gland, and the significance of the parenchymal changes that are seen in the necrotic areas.
THE BLOOD VESSELS OF THE NORMAL PITUITARY GLAND
The blood supply to the human pituitary gland has been described elsewhere (Stanfield 1960) ; a discussion of the relevant literature was given in that paper, and will not be repeated here. It may however be pointed out that two descrip¬ tions given recently (Badellino et (Fig. 1) . The inferior hypophyseal arteries arise from the internal carotid arteries soon after they enter the cavernous sinus. They run to the groove between the anterior and posterior lobes, and divide there into ascending and descending branches which anastomose with their opposite fellows to form an arterial circle around the groove. This arterial circle gives the blood supply to the posterior lobe. In addition it gives off an »interlobar artery« on each side which runs in the pars intermedia to the genual septum, i. e. the fibrovascular septum in front of the intraglandular genu of the stalk. Each of these interlobar ar¬ teries gives off two important branches which provide anastomoses to the superior hypophyseal system; these will be mentioned later.
The superior hypophyseal arteries originate from the internal carotid artery just as it emerges into the cranial cavity. They run backwards to form a plexus in the subarachnoid space around the base of the pituitary stalk. This plexus gives off a big »loral artery« (McConnell 1953) on each side. These vessels pass down free in the subarachnoid space, about 2 mm in front of the stalk and septum, where each of them divides into three »long stalk arteries« which course upwards in the tuberalis septum of the stalk. These form anastomoses with the »genual branches« of the interlobar arteries.
A number of smaller arteries run directly from the plexus into the neural part of the stalk and the tuber cinereum, and are referred to as the »short stalk arteries«. These have a variable number of anastomoses with the long stalk arteries.
These two series of arteries (the terminal branches of the loral arteries, and the direct arteries from the plexus) pass into the neural stalk and the tuber cinereum, and terminate there as the central arteries of peculiar vascular struc¬ tures which Fumagalli (1941) has called »gomitoli« (Fig. 2) . A gomitolo is about 1It to 1 mm long and about 100 µ in diameter; the total number has not been counted, but is probably in the neighbourhood of a hundred. Each gomitolo consists of a straight central artery surrounded by a sheath of coiling sinusoidal capillaries (Fig. 3) . At intervals, the central artery gives off very short arterioles which empty directly into the sinusoidal capillaries, and in this way it has usually become completely distributed by the time it reaches the end of the gomitolo. The short arterioles have a very thick media but no internal elastic lamina; they appear to be little more than sphincters which control the flow of blood from the central artery. The sinusoidal capillaries of the gomitoli drain into the network of capil¬ laries which extends throughout the straight part of the neural stalk. In the genu the capillary network is replaced by numerous »parallel vessels« (McConnell 1953) which run transversely across the genu, and are presumably related to some special function of this part of the stalk.
The capillary network in the neural stalk drains in turn into larger sinusoids, which run up to the surface of the neural stalk and join together to form the portal venous sinuses. These sinuses pass down along the surface of the stalk in two distinct groups (Fig. 4) (Russell 1956; Daniel et al. 1958; Elmi 8c Ediles 1959; Le Beau Sc Foncin 1960) . A very instructive case has been described (Daniel et al. 1959) The most severe lesion is a distension of the portal sinus along its entire length by a mass of packed red corpuscles. At the lower end of the sinus this continues directly into the mass of packed corpuscles in the branches of the vessel at the margin zone of the necrosis (as described in the previous section).
This stasis lesion is more common in the main trunks of the posterior portal sinuses (Fig. 6 ), but occasionally affects some of the anterior ones (Fig. 7) .
In less severe types, occlusive thrombi of loose fibrin are found in the lower ends of the portal sinuses, but the main branches further down contain thrombus made up of a mixture of fibrin and red corpuscles. As (Fig. 8) (Fig. 9) , and this thrombosis may extend right along to the larger sinusoids which form the origin of the main portal sinuses (Fig. 10) (1) The vessels which run in the arachnoid space before they reach the pituitary gland or its stalk. These consist of the superior hypophyseal arteries, the arterial plexus around the upper end of the stalk, and the loral arteries in their course from that plexus down to the upper surface of the anterior lobe.
No lesions are seen in any of these vessels.
(2) The loral arteries in their course through the anterior lobe to the genual septum. Important lesions occur here; they will be detailed below.
(3) The long stalk arteries which are the terminal branches of the loral artery and ascend the stalk, and the short stalk arteries which pass directly into the stalk from the arterial plexus. Nearly all of these arteries subdivide and finally terminate as the central arteries of the gomitoli. Apart from the rather un¬ certain lesions in the central arteries themselves, which have been described in the previous section, there are no histological changes in this part of the arterial system. The problem of particular importance concerns the loral artery in its course through the pituitary gland. Its condition here depends on the extent of the necrosis in the anterior lobe.
When the infarct is a very large one, the loral artery becomes necrosed as soon as it enters the margin zone. The passage of the artery into the infarct does not indent the straight line of the edge of the necrosed area. The artery is widely distended, and during the first day it is filled with red corpuscles along its whole course through the When the infarct is less extensive, the loral artery appears normal as it passes through the surviving part of the anterior lobe (Fig. 11) . When it reaches the infarct it may continue alive for some distance beyond the general outline of this area, and carry in a narrow cuff of live parenchyma around it, about one or two alveoli deep (Fig. 12) A very different condition obtains when the artery passes through an area of tissue which has been deprived of all other blood supply, so that there can be no diffusion from outside to keep the artery wall alive. If during the first few hours there is no flow down the lumen, the artery dies in that part of its course which traverses the area of general tissue ischaemia, and, when sub¬ sequently some blood-flow begins in the vessel, a thrombus will be formed in the lumen at the point of junction between the live and the dead segments. On the other hand if during the first few hours there is even a slight flow of blood through the lumen of the artery, this flow of blood will provide sufficient dif¬ fusion to keep the wall of the artery alive and also to maintain a cuff of sur¬ viving tissue around it through the area where all the other tissue is dead. The width of this cuff depends upon the efficiency of the blood-flow through the artery. A special version of this circulatory condition is sometimes seen in the outer part of an infarct; it is possible for blood to flow into an artery for a short distance, even though the vessel is occluded near the centre of the infarct so that the flow has no peripheral outlet. The blood in this segment of the artery is presumably only moving to-and-fro in relation to the pulse wave, but it remains fluid temporarily and can keep the wall of the segment alive and even maintain a narrow cuff of live parenchyma around it. After a day or so a solid occlusive thrombus is formed in the lumen at this point.
The condition of the arteries in the pituitary gland is readily explained in accordance with the above general principles.
(1) All the arteries of the first part of the system lie in the subarachnoid space, where they are bathed in cerebrospinal fluid and thus receive adequate diffusion from outside. This is quite sufficient to account for their normal histological appearances, and no conclusions can be drawn about the bloodflow through them during the period of ischaemia of the anterior lobe.
(2) The segment of the loral artery which lies in the infarcted part of the anterior lobe and is necrosed can have had no blood-flow during the period of ischaemia. The real problem concerns the blood-flow in the segment proximal to the infarct. (Nassar et al. 1950) or by the administration of chorionic gonadotrophin (Orcoyen Sc Cano 1954) . The illustrations of the lesions in both these papers are unconvincing. In the present series of human cases, ergot had sometimes been used, but the great majority of the patients had not been given this drug.
(c) McKay et al. (1953) suggest that the disturbance leading to the pituitary necrosis is essentially a sudden intravascular deposit of fibrin caused by a mechanism which is similar to, if not identifiable with, the Shwartzman pheno¬ menon in experimental animals. Thus they link it with their explanation of the lesions of eclampsia and of bilateral renal cortical necrosis. They point out that the thrombi may form and then quickly lyse in vivo; a process which might ac¬ count for the transient nature of the pituitary ischaemia. However, in the cases where there is renal cortical necrosis associated with a pituitary necrosis, the association seems to be purely coincidental: retroplacental haemorrhage can give rise to renal cortical necrosis and can at the same time also give rise to a severe circulatory collapse, and this latter may in turn cause a pituitary ne¬ crosis (Sheehan 1948 
